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[57] ABSTRACT 

A positioner for heads in a rotating disk memory. A 
carriage in the positioner comprises a central frame, 
head assembly and coil unit. The central frame moves 
longitudinally on four wheels which ride in ways in a 
housing. An end housing portion, contains magnetic 
circuitry to displace the armature and entire carriage 
longitudinally thereby to position the head unit with 
respect to tracks on the disk. The integral nature of the 
carriage enables the center of gravity for the carriage to 
be centered on the wheels. 

10 Claims, 5 Drawing Figures 
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MOVING CARRIAGE FOR DISK HEAD 
POSITIONER 

This is a continuation, of application Ser. No. 
295,370 filed Oct. 5, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

Rotating disk memories usually comprise one or 
more disks driven about a vertical axis. Each disk has a 
plurality of concentric tracks on one or both surfaces 
from which or to which signals are received or trans- 
mitted by means of reading and writing heads. A posi- 
tioner moves the heads over the surface of the disk, 
generally radially with respect to the disk, and thereby 
locates a reading or writing head over a track as re- 
quired. 

Prior positioners comprise a drive unit coupled to a 
support and a carriage unit mounted on wheels that 
moves in ways on the support. These prior positioners 
are subject to two problems. One is wheel wear. Any 
wheel wear means the carriage can move off its normal 
line of travel. With spacings of less than 0.010 inch 
between track centers, any such deviation can cause 
positioning errors on the disk because the heads are 
themselves cantilevered on long arms extending from 
the carriage. The arms magnify any carriage deviation. 

It is also difficult to align prior positioners. Whenever 
a carriage or drive unit is replaced, especially in the 
field, a technician must first combine the drive and 
carriage units as a subassembly and align them along a 
drive axis so the carriage and drive units move freely. 
Then this subassembly must be mounted and aligned to 
orientate the heads properly with respect to a disk. 

Therefore, it is an object of this invention to provide 
a more reliable positioner which is less subject to wheel 
wear. 

Another object of this invention is to provide a posi- 
tioner which simplifies on-site replacement and align- 
ment. 

SUMMARY 

In accordance with this invention, a positioner com- 
prises as integral housing with one portion having ways, 
that portion being disposed closely adjacent a disk. The 
ways support a carriage including an open frame with 
wheels which ride in the ways, reading and writing 
heads, supporting cantilevers which position the heads 
over and under a disk, and a coil assembly which drives 
the entire assembly. The wheels lie in and define a 
planar figure. The center of gravity for the carriage lies 
substantially in the plane and is substantially coincident 
with the geometric center of the wheels. 

Supporting the carriage about its center of gravity 
greatly reduces the load on the wheels and thereby 
wheel wear. Acceptable wear rates and operation can 
be achieved with fewer wheels. Also, the integral na- 
ture of this assembly simplifies alignment because lo- 
cating pins and holes can provide the necessary align- 
ment. This eliminates two-step alignment procedures 
required in subassemblies of prior art positioners. 

This invention is pointed out with particularity in the 
appended claims. A more thorough understanding of 
the above and further objects and advantages of this 
invention may be attained by referring to the following 
description taken in conjunction with the accompany- 
ing drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view of a rotating disk memory system 
with a positioner; 
5 FIG. 2 is a perspective view of a carriage used in the 
positioner of FIG. 1; 

FIG. 3 is a sectional view taken along line 3—3 of 
FIG. 2; 

FIG. 4 is a sectional view taken along line 4—4 in 
10 FIG. 3; and 

FIG. 5 is a section of the positioner taken along line 
5—5 in FIG. 1. 

DESCRIPTION OF AN ILLUSTRATIVE 
J5 EMBODIMENT 

In FIG. 1, a rotating disk memory unit 10 comprises 
a single disk 11 mounted horizontally on a spindle 12 
which a motor 13 rotates past an upper reading and 
writing head 14. A cantilever 15 suspends the head 

20 from a carriage 16 mounted in a housing 17. A lower 
cantilever 15' supports another reading and writing 
head below the disk 1 1. The remaining discussion men- 
tions only the upper cantilever 15 and head 14 because 
both the upper and lower units are identical. 

25 The carriage 16 and housing 17 constitute a head 
positioner 20. During operation a control unit 21 re- 
ceives signals and converts them to DC signals to move 
the head 14 radially over the disk 1 1 and thereby posi- 
tion the head at a selected track on the disk in order to 

30 read data from or write data onto that track. 

As shown in FIG. 1, a mounting portion 22 locates 
the positioner 20 in holes (not shown) on a main sup- 
port 24 of the disk unit 10 by conventional means. As 
the positioner 20 comprises a preassembled unit, the 

35 separate components can be constructed to very close 
tolerances during manufacture. With this construction, 
complete positioners are interchanged with simple ad- 
justments to orientate the heads over a reference track 
when the positioner is at a reference position. Hence, 

40 other alignment steps required with prior positioners 
are not necessary. Even when a carriage is substituted, 
there is merely a requirement that a position transducer 
be properly aligned. 
In FIGS. 2 and 3, a portion 30 of the housing 17 

45 comprises a cylindrical shell 31 with a closed end 32. 
This closed end 32 supports a magnet 33 at one end. 
The magnet 33 extends axially through the shell 31. A 
pole piece 34 is affixed to the other end of the magnet 
33. An annular extension 35 on the shell 31 defines an 

50 annular air gap 36 with the pole piece 34 in a central 
portion of the housing 17. 

The. housing 17 also includes a cut out cylindrical 
guide 40 between the portion 30 and the disk 11. The 
guide 40 is affixed to a flange portion 37 on the shell at 

55 one end 41. At its other end, the guide 40 has a rim 42 
adjacent to the disk 1 1 and spaced from the end 41 by 
side struts 43 and 44. The struts include integral longi- 
tudinal stiffeners 45 and 46. A support 47 (FIGS. 3 and 
4) extending between the end 41 and rim 42 and 

60 spaced from the struts 43 and 44 carries a stationary 
member 50 in operative association with a moving 
member 51 in a position sensing transducer. 

The struts 43 and 44 contain ways 52 and 53 which 
are specifically shown as longitudinal V-shaped 

65 grooves (FIGS. 3 and 4). 

The structure of the carriage 16 is more clearly seen 
in FIG. 5. A coil unit includes a cylindrical support 60 
extending from a ring 61 for carrying a voice coil 62. 
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The voice coil 62 and the support 60 pass through the 
air gap 36 (FIGS. 2 and 3). Hence, if an electric current 
passes through the coil 62, the coil applies td the car- 
riage a force whose magnitude and direction depend 
upon the current magnitude and direction respectively. 5 
This force causes the carriage 16 to move in the ways 
52 and 53. The control unit 21 (FIG. 1) controls the 
current which energizes the coil 62 and connects to the 
coil by conventional means. 

As best shown in FIGS. 4 and 5, the carriage 16 also 10 
comprises a central horizontal plate 64 supported from 
the ring 61 by side struts 65 and 66 and upper and 
lower struts 67 and 68. A bracket 70 suspended from 
the side strut 65 carries the moving portion 51 of the 
position transducer. 15 

Still referring to FIGS. 4 and 5, four wheels support 
the carriage in the ways 52 and 53* Specifically, fork- 
like extensions 86 and 87 project laterally from the 
strut 65. Each of these extensions carry a wheel assem- 
bly comprising a wheel, axle, and bearings. In the fol- 20 
lowing discussion, a designated axle identifies both the 
axle and its bearings. Axles 82 and 83 carried by these 
extensions support wheels 84 and 85 for rotation in a 
horizontal plane. On the other side of the carriage 16 
extensions 72 and 73 support wheels 77 and 81 by 25 
means of axles 78 and 80. The extensions 86 and 87 are 
attached to the strut 65 by means of flexure members 

74 and 75 or are affixed to the strut 66 by some other 
means for exerting a mechanical bias. 

As best seen in FIGS. 2 and 4, the wheels ride in the 30 
ways 52 and 53. The ways are sufficiently confining to 
force the wheels 84 and 85 inwardly. The resulting 
reaction forces exerted by the flexure members 74 and 

75 maintain the wheels securely in their respective 
ways. The . V-shaped cross sections of the ways cause 35 
the wheels to center in the ways so as to accurately 
maintain the vertical position of the carriage 16. More- 
over, with the rigidly mounted wheels 77 and 81 thus 
forced against the way 52, the way 52 serves as an 
accurate reference for lateral positioning of the car- 40 
riage 16 and the head 14 mounted thereon. 

With the foregoing construction, the symmetries 
associated with the carriage 16 and the components 
moved therewith provide an ideal location for the cen- 
ter of gravity of the moving assemblage. Specifically, it 45 
is located in the horizontal plane defined by the ways 
52 and 53 and is midway between the wheels. That is, 
the center of gravity is located midway between the 
guides which contain the wheels and in the plane of the 
guides. As a result, the load on the wheels is substan- 50 
tially equal so all the wheels are identical. This simpli- 
fies equal so all the wheels are identical. This simplifies 
construction. 

Further economies arc also obtained because the 
number of wheels can be reduced by one-half over 55 
prior positioners. Looking at axle 82 and wheel 84 by 
way of example, all reaction forces exerted by the flex- 
ure members 72 and 75 are in a horizontal plane. Grav- 
ity forces constitute thrust forces on the axle and bear- 
ings. There are available bearings that can absorb all 60 
these forces without allowing any vertical axle motion. 
In this case, the carriage 16 could be constructed with 
three wheel assemblies. The use of four such assem- 
blies, as shown in the FIGURES, enables me to use less 
expensive bearings which have some vertical play. In 65 
prior positioners, each wheel position includes a pair of 
wheels. One set of wheels provide stability in the hori- 
zontal plane while the other set provides stability in the 



vertical plane. With my arrangement, One set of wheel 
assemblies provides support in both planes. 

These features are enhanced by use of preferred 
materials of the various parts. Wc have obtained excel- 
lent wear characteristics with a housing' 17 constructed 
of easily machined aluminum, the ways 52 and 53 being 
surfaced hardened by plating them with nickel. The 
wheels are composed of a polyimide such as the mate- 
rial marketed by E. L duPont under the trade designa- 
tion "Vespel". Decreased wear, in turn, contributes to 
long-lasting maintenance of the desired vertical and 
lateral head position. 

The construction described above faciliates replace- 
ment of the positioner 20 (FIG. 1) in the field. Specifi- 
cally, locating pins and associated machined locating 
holes can be positioned with sufficient accuracy to 
locate any positioner properly for operation in any disk 
memory. Hence, the positioners themselves are inter- 
changeable without alignment, excepi for head align- 
ment. Moreover, the positioner is easily constructed so 
that carriages are interchangeable. This means a ser- 
viceman can replace a carriage in the field by removing 
the positioner and replacing the carriage. Then he 
aligns the moving element 51 in the position transducer 
to be sure it is properly located. After this, he merely 
replaces the positioner and aligns both heads. Both 
these alignment steps are readily performed in the field. 

It will be obvious that there are many variations 
which can be made to the structure specifically shown 
in the accompanying drawings. Different frame config- 
urations can be constructed arid still obtain the advan- 
tages by utilizing both the integral nature of the moving 
carriage structure and the relative location of the cen- 
ter of gravity. Therefore/ it is an object of the appended 
claims to cover all such modifications and variations as 
come within the true spirit and scope of this invention. 

What 1 claim as new and desire to secure by Letters 
Patent of the United States is: 

1. In a rotating disk memory including a disk, means 
for rotating the disk and support means for the rotating 
means, the improvement of means for writing data onto 
and reading data from the disk, said means comprising: 

A. a carriage adapted for linear motion along an axis, 
said carriage including a central frame unit and, 
connected to opposite ends thereof, a reading and 
writing head unit and a coil unit, all said units being 
formed integrally along the axis with said head unit 
being operatively associated with the disk, 

B. an in tegral housing mounted to the support means 
adjacent the disk, said housing having guides paral- 
lel to the axis for confining carriage motion, and 

C. said carriage additionally including coplanar en- 
gaging means for coacting with said guides and 
supporting said carriage for linear motion along the 
axis, said reading and writing head unit and said 
coil unit each having portions extending above and 
below the plane of said coplanar engaging means, 
the carriage center of gravity thereby being mid- 
way between said guides and coplanar with said 
engaging means. 

2. In a rotating disk memory as recited in claim 1, 

A. said coil unit comprising an open ended electrical 
coil, and 

B. said housing including magnetic means defining an 
air gap at an end opposite from the disk, said coil 
unit passing through said air gap. 

3. In a rotating magnetic disk : memory as recited in 
claim 2, 
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A. said guides comprising a pair of parallel spaced 
ways lying in a horizontal plane, and 

B. said engaging means including a plurality of verti- 
cal wheel axles for supporting wheels in the hori- 
zontal plane. 5 

4. In a rotating magnetic disk memory as recited in 
claim 3 

A. said carriage central frame comprising an open 
frame assembly with a plurality of struts supporting |0 
a horizontal plate, said reading and writing head 
unit being cantilevered from said plate, said car- 
riage additionally comprising a first position trans- 
ducer member mounted thereto, and 

B. said housing additionally comprising a stationary \$ 
position transducer member in operative associa- 
tion with said first transducer member. 

5. In a rotating magnetic disk memory as recited in 
claim 4, said carriage wheels being composed of a poly- 
imide material and said housing ways being surface 20 
hardened; 

6. In a rotating disk memory as recited in claim 4, 
said housing additionally including inner and outer stop 
means connected thereto for limiting carriage travel. 

7. In a rotating magnetic disk memory as recited in 
claim 4, said support means locating said housing with 
respect to said disk with the longitudinal axis being 
parallel to but offset form the radius of the disk. 

8. A rotating disk memory comprising: 3 q 

A. a supporting frame, 

B. a horizontally oriented, rotatable disk, 

C. a motor means mounted to said support frame for 
rotating said disk about a vertical axis, 

D. a reading head and a writing head, 35 



25 



E. a carriage including a central frame member 
adapted for linear motion along an axis, means for 
supporting the reading and writing heads con- 
nected to one end of said frame member and a coil 
unit connected to the other end of said central 
frame member, said support means, central frame 
member and coil unit being located along the axis, 
and 

F. a housing connected to said support means adja- 
cent the disk, said housing having coplanar guides 
parallel to the axis for confining carriage motion, 
said carriage additionally including a plurality of 
wheels mounted to said central frame member for 
riding in said guides, said supporting means for said 
reading and writing heads and said coil unit each 
having portions thereof extending above and below 
a plane defined by said coplanar guides, the car- 
riage center of gravity thereby being located mid- 
way between said guides and coplanar with said 
guides. 

9. A rotating disk unit as recited in claim 8 wherein 
said carriage central frame comprises an annular sup- 
port connected to said armature, a plate connected to 
said supporting means for said reading and writing 
head, and a plurality of struts integrally formed with 
said plate and armature support and spacing said plate 
in armature support, said plate including means for 
supporting four wheels in a generally rectangular con- 
figuration and in a horizontal plane. 

10. A rotating disk memory as recited in claim 9 
wherein wheel support means for a pair of wheels rid- 
ing in one guide means include spring means for exert- 
ing a horizontal force on said wheels to thereby force 
said wheels into guides. 
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